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INTRODUCTION

This report is a compllation of aerodynamic
data for design of the F-86E alrplane, The aero-
dynamlc coefficlents presented herein are based
on wind tunnel tests conducted In the North American
Asrodynamics Laboratory 7.75 x 11 foot low spesd
wind tunnel and in the high speed Southern Calif-
ornla Cooperative Wind Tunnel. NACA experimental
results are also utilized.

This report was prepared by F. T. Gardner
and H., T, Downey under the supsrvision of W, E,
Swanson.

W . En ﬁanﬂon
Baslc Data Section

RD-118
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SUMMARY

Estimated aerodynamic characterlstics of the F-86E
airplane have been compiled herein for the purpose of
furnishing a resums of design data, This report is iIn
effect an appendix*to the aesrodynamlic report on the
F-864 airplans since the princlpal difference betwsen
the F-864 and the F-B6E which affects the asrodynamle
characteristics 1s the Incorporation of an all-movabls
horlzontal tail.

The major portlion of the Information . prosented has
been divided Into sections of ailrplane longltudinal,
lateral, end directional characteristics; the final sec-
tlons are composed of fuel tank force data and slat load
charasteristics., Included in the longltudinal section
are tall-off and tall-on 11ft and pltching moment,
stabilizer and elevator effectivensss, stabllizer and
elevator hinge moments, the effect of speed brakes, and
the effect on airplane drag and pltching moment of the
external under-wing fusl tanks., Iateral characteristics
include the effect of allsron on 1ift, pltching moment
end rolling moment. Alleron hilnge moments and panel
rolling moment complete the lateral sectlon. The
directional sectlon consista of rudder hinge moment as
& function of angle of yaw,

* For convenlence the data cf the ¥-86A airplane report
(NA-48-814), which 1s applicable to both the F-864
and F-86E airplanes, have been reproduced herein such
that the complete alrplane characteristics of the
F-86E are avallable in this one report,
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DISCUSSION

GENERAL

The aerodynamic characteristics in thils report have
been presented as airplane coefficients which are defined
by the nomenclature of Table II and by the dimensional
data of Table I, This report 1s effectively an appendlx
to the aerodynamic characterisites report on the F-86A
airplane, reference (a), since the principal aerodynamic
difference between the F-86A and the F-86E 1is due to the
difference in horizontal tails. The F-86E stabilizer
serves as the primary longitudinal control and is operated
by motion of the control column., The elevator 1s connected
to the stabilizer by differential linkage so that the net
effect is an all-moving horizontal tall, The F-86A sta-
blllzer, however, 1s used only as a trimming device with
the elevator acting in the conventional manner &s the
primary longitudinal control, . )

The data in this report are applicable only tc a

rigid airplane; therefore suitable modifications must be
applied tc¢ include aero-elastic effects.

LONGITUDINAL CHARACTERISTICS _ 5

1. Tail-0ff Lift. Drag, and Pltching ‘Moment

Tall-off 1lift and pltching moment coefficlents,
slats closed, are presented in figure 4 for a Mach number
range of M = ,20 to 1,20, The effect of slats on 1ift
and pitching moment is shown in figures 5 and 6 for the
configurations of wing plus fuselage and wing in the
presente of the fuselage, The tall-off drag polar, clean
configuration, appears in figure 7 for M = ,20 to M = 1,20,
Figure 8 presents the drag of the fuselage in the presence

of the wing, from which Cpy(B) can be calculated since Cpy(B)

= CDy4B~CDB (W) -

All tall-off data as listed above are reproduced
from reference (a).

2. Tail-On Lift and Pitching Moment

Figure 9 presents tall-on 1ift and piltching moment
for the Mach range of M = ,20 to 1,20, These data are also

reproduced from reference (a).

Pitching moment coefficients are taken about a
center of gravity located at fuselage station 188.52
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DISCITSSTON

LONGTTUDINAL CHARACTERTSTICS

2. Tall-On Lift and Pitehing Moment (Cont.)

(.25 M.A.C.), water plane -12,23, and buttock plane zero.
It should be noted.that tail-on pitching moment deta are
for a stabilizer setting of +1°.

Estimated limit trim 1ift coefficlents versus Mich
number for slat closed and open and for abrupt and grad-
ual stalls are shown in firure 10, In flpures 4 through
7 and 9 the limit 1ift ccefficients for whish data are
shown are not correct for Mach numbers less than .60,
The revlised limit trim 1ift coefficients shown In figure
10 were used 1n the desisn of the airplane primarily
because they wers predlcated upon fli:ht test data of
references (u) and (v).

3. Horizontel Tall Data

In addition to the differsence already noted
(seneral Discussion), the F-86E horizontal tail is de-
signed with the elevator hinge line at the 72% chord ele-
ment instead of the 67% chord element as 1t was for F-86A
elevator. Moving the hinge line aft 5% of the horizontal
tall chord reduced the elevator area but the nose of ths
slsvator remalned at essentlally the same horizontal tatl
element thus the F-86E has an serodynamlic balance of the
overhanging type. The statlc horn balance that was lo-
cated near the tip of the horizental tall has bsen removed
and & new sftatlc balance, dlstributed Internslly &long the
nose of the aerodynamic balance, hss been added. The trail-
Ing edme strip that was installed on the F-86A slevator has
besn removed from the F-86E. PFigure 11 presents the rate
of change of the elevator hinge moment coefflclent with
stabllizer deflection, dCHe /38 g» VOrsus Mach number. The
variation of stabilizer hinge moment with elevator deflec-
tion, CHs{ S e) 1s shown 1In flgures 12 and 13. The rate of
change of stabilizer hinpge moment with stabilizer deflection,
doys/dS g, versus Mach number appears 1in flpgure 14. Flgures
15 ¢ rougﬁ 18 present the variation of gstabllizer hinge mo-
ment with elevator deflesction, CHg(& ez. The data of flgures
11 through 18 are based on references (e), (f), and (g).

Stabllizer effectiveness, figure 19,1s based on refer-
ences (e), (g), (1), and (m). Klsvator effectiveness in the
form of Increments of airplane pltching moment at constant

angles of attack dus to elevator deflection, appears in figures-
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LONCITUTINAL CHARACTERISTICS

3., Horizontal Tail Nata {(Cont.)

20 through 22. These de’a ars predicated on references (e),
(g), (1), and (p). Fisure 23 presents the stabilizer-eleva-
tor gearin~ curve, Inasmuch as the effectivensss of an all-
movable horizontal taill 1s such that 1t requires & high de-
gree of accuracv in manufacture and rigeing that is diffi-
cult to produce, a tolerance of +1° elevator deflection is
shown,

4., Speed Rrake iffects

Increments in airplane pltching moment and drag due
to deflection of the fuselage speed brakes, flgures 24
through 27, are reproduced from the F~864A report, reference
(a). It should be noted that the maximum speed brake de=-
flection for the F-86E is 50° (see table I).

5. TExternal Wing Fuel .Tenk Fffects

Ficure 28 preseénts the estimated increment in drag
of the ealrplene due to one 120 ~allon external wing fuel
tank with fin for zevro alrplane angle of attack., The variation
of d aCm/dcy, with Mach number is shown in fipure 29. These
data heve resulted from an analysis of references (c), (d),
(o), (r), (s8), and (w). The location of the uvnder-win, tank
1s at Puttock Plane 99.5,

IATERAL CHARACT:RISTICS

Increments in lift, plteching moment, and rolling moment
due to alleron deflection will be found in figures 31 through
44, TLongltudinal and lateral center cf rressurs locations of
the Increment of wing load due to alleron deflection versus
Mach number are presented in figure 30, The data of refer-
ence (b), (1), (1), and (m) were vtilized In derivinz the
above information.

Aileron hin:ie moments, fiyures 45 and 43, are based on
the data of references (1), (m), (qg), and (a=-2).

Fansl rolling moment auv a function of airplane angle of
attack for the two confirurations of wing plus fusela-e and
wing 1n the presence of the fusela e Bare reproduced from
reference (a). Slats closed data appear In ficure 47, while
slats fres data are rlven in fi-ure 48,

W ..
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LATERAT, CHARACTERISTICS ( Cont.)

For convenlence,the average pressure coefficlents
, measured In the ailseron paddle balance chamber are in-
i cluded in this report in figures 49 through 52. These
' data are based on the iInformation of referencss (1), (n},

L (o), (p), (q), (t), and (x).
b DIRECTTONAL CHARACTERISTICS

The variation of rudder hinms moment due to both
‘ yaw and rudder deflectlon are pressnted at various Mach
0 numbers In figures 53 and 54. Figure 55 presents the
; ' increment in rudder hinge moment dus to angle of attack,
“  throughout the range of yaw angles, These data are- based
B on references (g) and (h

‘TANK CHARACTERISTICS

[
~‘g.
i is
i,
vy,

Yaw data for the 120 :mlion external wing fuel tank
: - with large fin, located at Buttock Plane 99.5, are pre-
i sented in figures 56 through 58, Tank normal force co-
: e efficlent, CN, and CNy x'C,.P, versus angle of yaw for
DR various angles of attack and Mach numbers will be found
et in Figure 56.
ggé Tank side force coefficient and the corresponding

center of pressure versus &angle of yaw for various alr-
plane angles of attack and Mach number are presented in
Figure 57. Flgurs 58 rresents tank support fairing side
force sectlion data. .

All tank data are predicated on ths data of reference
() (y), and (2).

e TSR N ) A -

SLAT ILOAD CHARACTERTSTICS

A table of retracted slat load characteristlcs at
various Mach numbers and angles of attack 1s presented
in figure 59. Included in thls figure is a complete
definition of the forces and moment arms Involved.

The slat openlne force coefflcient, Cg. versus angle
of attack for various Mach numbers is presanted In figure 60,

ng (k).

All slat data are based on the tunnel tests of reference

ED-118
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(a)

(v)

(c)

(d)

(o)

(£)

(g)

(n)

(1)
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Airplane®, dated 21 July, 1948
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plane", dated 25 October 1948

NA-40-737 "Revised Performance Calculatlons for the
Model F-86A Airplane™, Appendix I, dated
31 October 1949

NA-49-1045 "Estimated Aerodynamic Characterlistics
for Design of B-45 Airplane", dated
21 November 49

NA-46-852 "Wind Tunnel Tests of a 0.23-Scale Model
(NAAL-46) of the XP-86 Alrplene with a 5 Aspsct
Ratio Sweptback Wing", dated 11 November 1946

NA-48-969 "Wind Tunnel Tests of an 0.23-Scale Model
{NAAL~55) of the XP-86 Alrplane to Dotermlne the B8lats
Open Flying Qualities™, dated 15 October 1946

NA-47-1043 "Wind Tunnel Tests to Determine the Low

(NAATL-84) Speed Flying Qualities of a 0.20~5cale
Hi ;h Speed Model of the XP-86 Alrplane",
dated 26 October 1947

NA=48=351 "Wind Tunnel Tests of a 0.20-Scale Model

(NAAL=-99) of the P-86B Airplene with an inlarged
Horizontal Tall and Revlised Speed Braksa",
dated 17 March 1948 '

NA-49-467 "Wind Tunnel Tests to NDetermine the Stabll-
(NAAL-%2) ity and Fuselage Pressure Distribution of
a 0,20~Scale Model of the F-93A Alrplane"

NA~49-1027 "Wind Tunnel Tests of a 1/3-Scale Semi-

(NAAL-154) Span Model of the F-86A Alrplane to Deter-

mine Fore¢e and Pressure Characteristics for
Three 120 Gsllon Wing Fuel Tanks", dated
1& November 1949




- ~)

XD-118

eeeeanmomve HTD
eneexenny, __FTG
DA.TEL_J.E:E 6 ‘ZSO__E

NORTH AMERICAN AVIATION, INC. | racxne_ @ o 82 ﬁ

INTERNATIONAL AIRPORT LOS ANGELES 45, CALIFORNIA
' _neronr noNA=50-1277

STIMATED A“RODYNAMIC CHARACTERISTICS weomwo.  F~86E

(1)

(m)

(n)

{o)

(p)

(a)

(r)

(3)

CWT=23

CWT-38

CWT-52

CWT-54

CWwT-98

CWT-110

CWT=~130

RN-19J18.
(NACA)

RM=-I9K25

P-86 and YF-93 Alrplane™, dated 12 August
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"Preliminary Report on Ligh Speed Wind
Tunnel Tests of a 1/3-Scale Half Model

of the North American XP-86 Airplane", dated
25 September 1947

"Preliminary Report on High Speed Wind

Tunnel Tests on & 0,20-Scale Half Model

of the P-86B Afrplane”, dated 20 January 1948
through 1 March 1948

"Preliminary Report on Wind Tunnel Tests
at Transonic Speed of Several Proposed
1/40-Scals Models of the North American
F-86F and F-86C Airplanes", dated

19 November 1948

"Preliminary Report on Additional High
Speed W'nd Tunnel Tests of an 0.08-Scale
Model of the North American XAJ-1 Airplane",
dated 6 August 1948

"Report on Wind Tunnel Tests at High
Speeds and High Heynolds Numbers of a
0.115-Scale Reflsctlion-Plane Modsl of the
North Americen XA2J-1, Phase 1 Airplane®,
dated 26 Aprll 1949

"Report on Wind Tunnel Tests at High
Spseds and High Reynolds Numbers of a 1/5-
Scale Refelction~Plane Model Incorporating
Various Components of the North American

1949

"Report on Wind Tunnel Tests at High
Speeds of a 1/5-Scale Reflection-Plane
Model of the Worth ’merican F-88 and
YF-93 Alrplanse®, dated 12 August 1949

"The Effect of Tip Tenks on the Rolling !
Characteristics at High Subsonic Mach

Numbers of a Wing Having an Aspect Ratio
of 3 with a Cuarter-Chord Line Swept i
Back 35°", dated 17 January 1950

"Experimental Investigation of Various

External-Store Configuratlons on a Model
of a Tailless Alrplane with 'a Sweptback ]
Wing", dated 19 Janusry 1950 i
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surea", dated 25 January 1945

(y) TM-1194
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TABLE I

Total wing arga {includes flaps, slats,
covered by the fuselage)

WING DATA
Sy
and 49.92 ft.
Dy Span (horizontal)
ARy Aspect ratlo
Aw Taper ratio
Mw Dihedral angle
[ Mean aserodynamic
’ Fuselage sta., of
\ Cu Sweepbasck of the
(. Tncidence of the
Ly Incidence of the

ED-11¢

Root airfoil(normal to 25% element)

1
1,949

chord (wing sta.98.71)
.25 By (W.P.~-25.63)

25% element(asrodynamic)

root chord (sta.0)

tip chord (sta.220.8)

Tip airfoil(normal to 25% element)

4 From Reference (a-l)

287,95 ft.2
37.12 ft.
4.785
5131

3°00!

97.03 in.
188,52

35°13131,4"
+1°00"
-1°00"

" NACA 0012-64
{modified)

NACA 0011-64
(modified)
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TABLZ I (Cont.)

AERODYNAMIC DIMENSIONAL DATA

ATLFERON DATA (Data for one atleron)

Flat Sided

16.36 £t°2

26.49 f£t°

.3081

15°up,15°down

6.43 £t°
. 4390

17.72 £t
155,24 1in.

Type
Se Area (aft of aileron hinge 1line and
Including aileron tab)
" SaTq Area moment
ca/oy Ratlo of aileron chord to wing chord
{in streamline)
samax Alleron deflection, maximum
sb Balance area forward of the hinge line
(including 50% cf the fabric seal =
701 £t2).
cb/ca  Ratio balance chord to alleron chord
LEADING EDGE SLAT DATA (for one side only)
Se1 Area, projected into wing ref. plane
b“l Span (Wing Sta.54.09 to 209.33)
Csy Chord {constant)
5,1 Deflectlion

16.43 1in.
15°00°

HORIZONTAL TAIL

Type

Stabllizer adjustable from cockpit

control column; slevator connected to
stabllizer by differential linkage

Sy

Total area (including 1.20 ft.2

covered by vertical tail)

by Span
ARy

Ny

Aspect ratio

Taper ratilo

35.28 £t°
12.75 £t
4.65

.450
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HORIZONTAL TAIL

TABLE I {Cont.)
AERODYNAMIC DIMENSIONAL DATA

{Cont,)

SeCe
Ce/cy

Dihedrel angle

Mean aerodynamic chord (H.T.Sta.33.54)
Fuselage station of .25 Ty(W.P.,20.70)

Sweepback of the 25% element

Ratio horizontal tall arsa to wing
area '

Air%s%l Sections {Root-and Tip, parallel
to

Deflection of stabllizer with respsct to
the fuselage reference plane

Area (excluding balance area forward of
the hinge line)

Aree moment {(normal to hinge line)

Ratio of elevator chord to horizontal
yail chord

Deflection maximum {measured with respec
to horizontal stabilizer chord plane and
normal to elesvator hinge line)

VERTICAL TAIL DATA

Sy

Area (1including .92 ft.? blanketed by
the fuselage and excluding 3.96 ft.2
dorsal fin)

Aspect ratio

Tapsr ratio

Mean aerodynamic chord (V.T.Sta.37.87)
Fuselage station of 25 cy(W.P,54.59)

Sweepback of 25% element

10°

34.71 1n.
408.01

34°35'20"
.1225

NACA 0010-64

10°down,6 ‘up

[»]
8.62 £t°
8,07 £t

. 2800
t

20°54'up
8°20"' down

33,44 £t.2
1.74
.362
55.99 1n.
385,78
35°
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TARLFE I (Cont.)

AERODVNAMIC DIMAINSTONAL DATA

‘VERTTCAL TAIL DATA
Alrfoil (parallel to fuselage reference NACA 0011(10)
plane, constant) ~-64 modified
S, Area (including tab but excluding rudder o
balance forward of hinge line) 8.12 't
Sy,  Area moment 9.72 £t°
Sr Deflection, maximum 27.5°R,27.5°L,
SPTED RRARKY DATA
Sjmax Speed brake deflectlion, maximum 50°
S3 Arsa { surface arsa of one brake) 5.49 £t2
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APLE I1T

NONZNCLATURE

GENERAL NOMENCLATURE

v
Fres siream Mach number = -

Mg 5
V: Average free stream velocity, ft./sac.
a: Veloclty of sound in air, ft;/sec.
oc: Angle of attack of fuselage reference line relative
to the free alr stream, degrees
¢ : Angle of yaw of plane of symmetry relative to the
free air stream, degrecs
q: Incompressible dynamlic vrressure of free stream= Exz
@i Mass density of alr, slugs/ftd ¢
P: Difference vetwsern leoeal static pressurs and froo
9 " stream statlc pressurs divided by free stream
Incompressible dynamic pressure
S: Wing area projected in wing reference plane, £t.2
Saft: Area of movable surface aft of hinze 1line, ft.2
T: Mean aerodynamic chord, in, 7
Cafgt Mean aerodynémic chord of movebles surface, in.
b: Wing span, ft.
AIRPLANE NOMENCLATURE
W = Wing
B = Fuselage
S = Slats
Sf = Slats free
W(B) = Wing in the presence of fusslaze, slats retracted
B(W) = Fuselage in presence of wing, slats retracted
H = Horigontal tall
V = Vertical tall

&D.116
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b TABLE I1I

NOMENCLATURE (Cont.)

AIRPIANE COEFFICIENTS

- Cp, = Lift coefficient = L—ééi
v Cp = Drag coefficient = Drag
: Cy ™= Pitching coefficient = Pitch1n6 Mowenb
: ' q
rie )
‘ C,' = Panel rolling mouwent coefficient
i £ (due to 1ift on one wing only) = gﬂpﬁléRg;t;ng'MgngE
S C, = Airplane rolling woment coefficient
o : £ due to deflection of one ailleron
N Airplane Rolling Mouwent
g B8b ’
r A0
= - Cy = Side force coefficient = Side Force

Q
i MOVABLE SURFACES

i Cy = Hince mowent, where subscript (without
- parenthesis) denotes woveble surface = Hinge Mouwent
b ®uriCart
L CHe(®e)= Elevator hinge wowent coefficlent versus
0 Cy, for various elevator angles
CHs(®e)= Stabilizer hinge woment coefficlent versus

C1, for verious elevstor angles

()= Angular deflection in plane normal to axis of
rotation, where subscript indicates movable
purfacec .

TANK COEFFICIENTS

CN * Normal force coefficient based on tank planview
area @ Normal Force
q »plan view

3y

Cyp = Support fairing sectlion side force coefficlent =
Section Slde Force

q “fairing Side Force
xw.1re Cy = Tank Side Force Coefficient ® U Splanview
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TABLE IT

NOMENCLATURE (Cont.)

SUBSCRIFPTS

a = Alleron

o = klevator

s = Stabilizsr
r = Rudder
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Figure
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

FEB 19 2002

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR VA 22060-6218

FROM: AFMC CSO/SCOC
4225 Logistics Avenue, Room S132
Wright-Patterson AFB OH 45433-5714

SUBJECT: Technical Reports Cleared for Public Release

References: (a) HQ AFMC/PAX Memo, 26 Nov 01, Security and Policy Review,
AFMC 01-242 (Atch 1)

(b) HQ AFMC/PAX Memo, 19 Dec 01, Security and Policy Review,
AFMC 01-275 (Atch 2)

. (c) HQ AFMC/PAX Memo, 17 Jan 02, Security and Policy Review,
AFMC 02-005 (Atch 3)

1. Technical reports submitted in the attached references listed above are cleared for public
release in accordance with AFI 35-101, 26 Jul 01, Public Affairs Policies and Procedures,
Chapter 15 (Cases AFMC 01-242, AFMC 01-275, & AFMC 02-005).

2. Please direct further questions to Lezora U. Nobles, AFMC CSO/SCOC, DSN 787-8583.

LEZORA U. NOBLES
AFMC STINFO Assistant
Directorate of Communications and Information

Attachments:

1. HQ AFMC/PAX Memo, 26 Nov 01
2. HQ AFMC/PAX Memo, 19 Dec 01
3. HQ AFMC/PAX Memo, 17 Jan 02

cc:
HQ AFMC/HO (Dr. William Elliott)



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

M (,“":’-!«’)

}
NP I

MEMORANDUM FOR HQ AFMC/HO

FROM: HQ AFMC/PAX
SUBJECT:  Security and Policy Review, AFMC 02-005

1. The reports listed in your attached letter were submitted for security and policy review IAW
AFI 35-101, Chapter 15. They have been cleared for public release.

2. If you have any questions, please call me at 77828. Thanks.

/ WZ:;
ES A. MORROW

ecurity and Policy Review
Office of Public Affairs

Attachment:
Your Ltr 14 January 2002



14 January 2002

MEMORANDUM FOR: HQ AFMC/PAX

Attn; Jim Morrow

FROM: HQ AFMC/HO

SUBJECT: Releasability Reviews

1. Please conduct public releasability reviews for the following attached Defense
Technical Information Center (DTIC) reports:

a.

Flight Test Program for Model P-86 Airplane Class — Jet Propelled Fighter, 2
December 1946; DTIC No. AD-B804 069.

Physiological Recognition of Strain in Flying Personnel: Eosinopenia in F-86
Combat Operations, September 1953; DTIC No. AD- 020 375.

Phase 1V Performance Test of the F-86F-40 Airplane Equipped with 6x3-inch

Leading Edge Slats and 12-inch Extensions on the Wing Tips, May 1956; DTIC
No. AD- 096 084.

F-86E Thrust Augmentation Evaluation, March 1957; DTIC No. AD- 118 703.

F-86F Thrust Augmentation Evaluation, Appendix IV, March 1957; DTIC No.
AD-118 707.

A Means of Comparing Fighter Effectiveness in the Approach Phase, October
1949; DTIC No. AD- 223 596.

War Emergency Thrust Augmentation for the J47 Engine in the F-86 Aircraft,
August 1955; DTIC No. AD- 095 757.

Operational Suitability Test of the F-86F Airplane, 4 May 1953; DTIC No. AD-
017 568.

Estimated Aerodynamic Characteristics for Design of the F-86E Airplane, 26
December 1950; DTIC No. AD- 069 271.

Combat Suitability Test of F-86F-2 Aircraft with T-160 Guns, August 1953; DTIC
No. AD- 019 725.
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2. These attachments have been requested by Dr. Kenneth P. Werrell, a private
researcher.

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

OHN D. WEBER
Command Historian
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